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[Claims] 

[Claim 1] A magnetic device for a snowboard characterized by a 
permanent magnet being fixated to a first yoke consisting of a soft magnetic 
metal member, by said first yoke being fixated to the main unit of a 
snowboard, and by a second yoke consisting of a soft magnetic metal member 
being fixated to a shoe which is used together with said main unit of 
the snowboard. 

[Claim 2] A magnetic device for a snowboard characterized by a 
permanent magnet being fixated to a first yoke consisting of a soft magnetic 
metal member, by said first yoke being fixated to a shoe fastener attached 
to the main unit of a snowboard, and by a second yoke consisting of a 
soft magnetic metal member being fixated to a shoe which is used in 
combination with said shoe fastener. 

[Claim 3] A magnetic device for a snowboard of either Claim 1 or 

2 characterized by said first yoke being provided with multiple holes 
through which bolts are put in order to adjust the fastening position 
of said shoe fastener. 

[Claim 4] A magnetic device for a snowboard of one of Claims 1 ~ 

3 characterized by the second yoke consisting of a soft magnetic metal 
member being fixated to the bottom part of a shoe which is used in 
combination with said snowboard's main unit. 

[Claim 5] A magnetic device for a snowboard of one of Claims 1 ~ 

4 characterized by the permanent magnet being fixated to the first yoke 
consisting of a soft magnetic metal member, by said first yoke being fixated 
to the toe- clip part of the shoe fastener that is attached to the 
snowboard' s main unit, and by the second yoke consisting of a soft magnetic 
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metal member being fixated to the shoe that is used in combination with 
said shoe fastener at a position at which it opposes said first yoke. 

[Claim 6] A magnetic device for a snowboard of one of Claims 1 ~ 
5 characterized by allowing a third yoke consisting of a soft magnetic 
metal member to be adsorbed to said magnet and said first yoke when said 
second yoke is not attached. 
[Detailed Explanation of the Invention] 
[0001] [Field of Industrial Application] 

The present invention pertains to devices for fixating shoes onto 
snowboards for recreation on snow or competitive sports on snow by 
utilizing magnetism. 
[0002] [Related Art] 

The number of snowboard users in ski resorts has rapidly increased 
in recent years. However, one of the biggest factors that is causing 
snowboarders on slopes to be viewed as a problem is the fact that they 
sit down in lift-drop areas. However, this is inevitable due to the nature 
of snowboards, since snowboarders need to remove their shoes from the 
bindings before riding a lift. 

[0003] In light of this, various types of mechanical bindings that 
can be swiftly and securely attached with as much ease as possible have 
been suggested and put to practical use. These include a step-in system 
in which a hard boot is simply stepped into the binding, a system in which 
a projection located at the heel of a boot is clicked into a hole, a system 
in which a hook located at the sole of a boot is inserted into a binding, 
a system in which a bar attached to the bottom of a boot is hooked onto 
a binding, a slipper- like system into which a foot is jammed, and a system 
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in which the base and high back are removed together. 

[0004] Moreover, Kokai No. 08-191916 suggests that a permanent magnet 
be attached to the bottom of a binding (shoe holder) and that the binding 
be adsorbed by the snowboard. 

[0005] Moreover, the following points must be considered for 
snowboard bindings: a buffering mechanism or an automatic release 
mechanism is equipped in order to prevent excessive force from being 
applied to the foot at the time of falling; and a mechanism that allows 
the binding to fit the user's foot shape or leg shape is equipped. 
[0006] [Problems that the Invention is to Solve] 

However, all of the above mechanical binding systems still have some 
problems such as the fact that they are expensive, are likely to be broken 
by an external physical force, cannot be attached quickly without skill, 
cannot be quickly released even though they can be attached easily, etc. 

[0007] Meanwhile, the method indicated in Kokai No. 08-191916 is 
useless as a countermeasure for snowboarders sitting down in the lift-drop 
areas. In other words, even though the attaching and releasing of the 
binding (shoe holder) is easy, the method for attaching the shoe to and 
releasing it from the binding is the same as in the past, and yet it is 
completely unrealistic to ride lifts or walk on snow after releasing the 
binding itself. 

[0008] The method indicated in Kokai No. 08-191916 also had the 
following problem in terms of practical use. In other words, the binding 
(shoe holder) becomes thicker due to the thickness of the magnet, and 
the position of the shoe therefore becomes higher. This makes the 
operability poor for competitions. The permanent magnet and the iron plate 
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attached to the snowboard even adsorb magnetized metallic materials, and 
therefore, they do not last for a long time and may even be dangerous 
depending on the adsorbed object. Since the holding power of the binding 
in response to transversal stress is much weaker than the adsorption 
holding power in the vertical direction, it is highly probable that it 
will become detached while snowboarding, and it is particularly dangerous 
when the user is in mid-air while snowboarding. The conventional mechanical 
method which utilizes a bolt as a stopper instead of a magnet was safe 
in terms of this point. 

[0009] In light of such a situation, the present invention reaches 
the following goals by utilizing magnetism in a device that is for fixating 
a shoe to a snowboard for recreation on snow or competition on snow. 

[0010] In other words, the following are required of the device. 
The snowboard and binding must be fixated to each other safely and securely. 
It must be easy to remove the shoe from or attach it to the snowboard. 
The device must be correctly detached in response to an excessive external 
force. The attaching force between the shoe and the snowboard must also 
be sufficient in the horizontal direction. There must be no leakage of 
unnecessary magnetic flux that may adsorb nontarget foreign matter both 
during use and nonuse. The device must have a small, light-weight, and 
simple structure, be inexpensive, and have a high productivity rate. 

[0011] [Means for Solving the Problem] 

As a result of diligently studying to achieve the above goals, the 
present inventors completed a magnetic device for a snowboard with a 
significantly improved structure. In other words, the first invention 
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is a magnetic device for a snowboard in which a permanent magnet is fixated 
to a first yoke consisting of a soft magnetic metal member, in which said 
first yoke is fixated to the main unit of a snowboard, and in which a 
second yoke consisting of a soft magnetic metal member is fixated to a 
shoe which is used together with said main unit of the snowboard. 

[0012] The first yoke and the second yoke mentioned in this invention 
may be made with laminates of iron- type amorphous thin plates or 
inexpensive iron plates. The former will contribute to weight reduction. 

[0013] The second invention is a magnetic device for a snowboard 
in which a permanent magnet is fixated to a first yoke consisting of a 
soft magnetic metal member, in which said first yoke is fixated to a shoe 
fastener attached to the main unit of a snowboard, and in which a second 
yoke consisting of a soft magnetic metal member is fixated to a shoe which 
is used in combination with said shoe fastener. 

[0014] The shoe fastener mentioned in this invention is generally 
called binding or shoe holder. Moreover, the method for attaching this 
shoe fastener to the snowboard's main unit is, for example, the 
conventional method of using bolts. 

[0015] The third invention is, with respect to either said first 
or second invention, a magnetic device for a snowboard in which said first 
yoke is provided with multiple holes for putting bolts through in order 
to adjust the fastened position of said shoe fastener. In this invention, 
the first yoke should be fixated to both the shoe fastener and the 
snowboard's main unit by using, for example, bolts. 

[0016] The fourth invention is, with respect to one of said first 
through third inventions, a magnetic device for a snowboard in which the 
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second yoke consisting of a soft magnetic metal member is fixated to the 
bottom part of a shoe which is used in combination with said snowboard' s 
main unit . 

[0017] The fifth invention is, with respect to one of said first 
through fourth inventions, a magnetic device for a snowboard in which 
a permanent magnet is fixated to the first yoke consisting of a soft 
magnetic metal member, in which this first yoke is fixated to the toe-clip 
part of the shoe fastener that is attached to the snowboard's main unit, 
and in which the second yoke consisting of a soft magnetic metal member 
is fixated to the shoe that is used in combination with the shoe fastener 
at a position at which it opposes the first yoke. 

[0018] The sixth invention is, with respect to one of said first 
through fifth inventions, a magnetic device for a snowboard in which a 
third yoke consisting of a soft magnetic metal member is adsorbed to said 
magnet and said first yoke when said second yoke is not attached. 

[0019] Moreover, in one of said first through fifth inventions, the 
magnetic device for a snowboard may have said first yoke and said third 
yoke linked with each other by means of a movable component. To explain 
this in common terms, one side of the hinge acts as a yoke when a permanent 

i 

magnet is utilized and the other acts as a lid when a permanent magnet 
is not utilized, and this lid seals in the magnetic field of the permanent 
magnet . 

[0020] [Working Modes of the Invention] 

In the following, working modes of the invention will be explained 
by using drawings. Figure 1 is a model drawing of a cross section that 
is for explaining the essential point of the invention and does not 
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accurately reflect the scale of each part. In Fig. 1, a binding [6] is 
fixated to a snowboard [7] by means of, for example, a Phillips-head screw, 
and a sole [5] , which is the bottom part of a shoe, is fixated to the 
binding [6] by a magnetic means with or without a mechanical auxiliary 
means . 

[0021] The above snowboard [7] , binding [6] , and sole [5] , which 
is the bottom part of the shoe, are provided with a cutout part or a 
depressed part so that the following magnetic device can be stored. The 
magnetic device consists of a permanent magnet [1] , a first yoke [2] , 
a second yoke [3] , and if necessary, a third yoke (not shown) . 

[0022] The permanent magnet [1] is fixated to the first yoke [2] 
and these are fixated to, for example, the binding [6] . Meanwhile, the 
second yoke [3] is fixated to the sole [5] , which is the bottom of the 
shoe. The third yoke is not fixated to any of those mentioned earlier 
while the snowboard is being used. 

[0023] According to the present invention, a permanent magnet [1] 
is provided to a body that is a combination of the snowboard [7] and the 
binding [6] , which is fixated to the snowboard [7] with bolts, etc. The 
permanent magnet [1] has three or more of its faces covered by the first 
yoke [2] and adsorbs the second yoke [3] set in the sole [5] , which is 
the bottom part of a shoe for the snowboard [7] . In the following, the 
details of the working examples will be explained by referring to drawings . 
[0024] [Working Examples] 
(Working Example 1) 

Figure 2 and 3 are perspective drawings pertaining to the magnetic 
device of the present invention. As the permanent magnet [1] , a rod magnet 
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that was a neodymium-iron type material and that was 10mm in width, 36mm 
in length, and 3mm in thickness was utilized. The final magnetizing 
direction was the thickness direction. A first yoke [1] was made by bending 

a 2mm- thick soft-iron plate into a ^ shape. Its external dimensions were 

made to be 19mm in width, 40mm in length, and 6.5mm in height, and an 
article that had nickel-plated surfaces was utilized for it. A second 
yoke [3] was made by providing two shoe-fixating holes to a soft-iron 
plate that was 2mm in thickness, 19mm in width, and 40mm in length. Moreover, 
as a third yoke, an article that had the same shape as the second yoke 
[3] and that had strings attached to the hole parts of the iron plate 
was also prepared. 

[0025] After making and preparing 4 groups consisting of the above 
permanent magnets and yokes, the above permanent magnets [1] were fixated 
to the inner sides of the first yokes [2] by means of an adhesive to make 
4 fixed-side magnetic devices. Next, rectangular holes that were 20mm 
in width and 41mm in length were provided to 2 locations of each of the 
left-foot and right-foot bindings. The above fixed-side magnetic devices 
were inserted through these holes and were fixated with an adhesive. In 
this case, they were fixated after having their upper ends aligned and 

in a manner such that ^ shapes would be formed on the shoe side. 

[0026] At locations at which the above first yokes [2] and the snowboard 
[7] would interfere with each other while these bindings [6] were attached 
to the snowboard [7] , depressed parts were provided to the snowboard [7] 
in order to prevent the interferences. 

[0027] The soles [5] , which are the bottom parts of left and right 
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shoes and which are combined with the above bindings [6] to be utilized, 
were provided with about 1.5mm-deep depressed parts at locations at which 
they opposed the above fixed-side magnetic devices. While being placed 
against these depressed parts, the above second yokes [3] were fixated 
to the shoes by being screwed to the shoe's fastener through the holes. 
The second yokes [3] were exposed at the bottom surfaces of the shoes 
with their surfaces aligned with the bottom surfaces of the shoes. 

[0028] Moreover, the ankle straps and the toe straps were removed 
from the above bindings [6] , and shoe- removing levers were attached 
separately. 

[0029] Also, iron plates that had the same shape as the second yokes 
[3] and that had strings attached to their holes were prepared as the 
third yokes. 

[0030] The snowboard created in this manner was tested. As a result, 
the attaching and detaching of the shoes at the time of riding on or off 
of lifts became very swift and easy. Moreover, its overall weight was 
reduced and the operability improved. As for the shoes, it became possible 
to walk freely with them after they were detached from the bindings. Since 
the bindings adsorbed the third yokes after the shoes were removed, the 
surrounding ferrous metals, etc. did not become drawn, and it was also 
possible to prevent magnetic field troubles of surrounding electronic 
apparatuses . 

[0031] (Working Example 2) 

Fixed- side magnetic devices that had the same structures as those 
of Working Example 1 and that consisted of permanent magnets [1] and first 
yokes [2] were fixated to depressed parts provided to the snowboard [7] 
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with an adhesive. 5 of these devices were fixated to each of the portions 
that corresponded to the left- foot or right -foot location at the same 
intervals in the length direction of the snowboard [7] in a manner such 
that they did not protrude from the surface of the snowboard [7] . 

[0032] Meanwhile, the second yokes [3] were attached to the soles 
[5] , which are the bottom parts of shoes, in the same manner as in Working 
Example 1. Note, however, that the attachment interval of said 2 second 
yokes [3] provided to each shoe was matched to the interval between every 
other first yoke [2] , 5 of which were aligned as mentioned earlier. Moreover, 
as a third yoke [3] , 1 sheet of iron plate large enough to cover the above 
5 through 10 aligned permanent magnets [1] was utilized. 

[0033] The snowboard created in this manner could be used without 
requiring the use of the bindings. By selecting the permanent magnets 
to be adsorbed, adjusting of feet positions became swift and easy, and 
the ease of handling improved substantially. In addition to the effects 
of Working Example 1, the convenience increased even more by utilizing 
large third yokes . 
[0034] (Working Example 3) 

Figures 4 and 5 are perspective drawings related to another magnetic 
device of the present invention. A first yoke [2] was obtained as follows. 
A soft -iron plate was bent twice from the datum surface, was bent back 
one more time, and was provided with two holes [4] at the bent-back portion 
in which screw heads would fit. Two of such yokes were prepared and the 
above datum surfaces were fixated to each other by means of welding. By 
then nickel-plating the surfaces, a first yoke [2] was prepared. Its 
external dimensions were 60mm in width, 40mm in length, and 5 . 6mm in height . 
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The pitches of the holes [4] were made to be about 5cm in the width direction 
and about 2cm in the length direction. 

[0035] Two permanent magnets [1] of the same material and shape as 
those of Working Examples 1 and 2, were arranged in parallel in the 
depressed parts of this first yoke [2] in order to obtain a fixed- side 
magnetic device. A second yoke [3] was made by providing a soft -iron plate 
that was 2mm in thickness, 3 8mm in width, and 40mm in length with 4 holes 
for fixating it to the sole, which is the bottom part of a shoe. Moreover, 
an iron plate of the same shape that has strings attached to the holes 
was also prepared as a third yoke [3] . In this manner, two groups consisting 
of fixed- side magnetic devices and second and third yokes were prepared. 

[0036] Next, one rectangular hole that was 39 mm in width and 41 
mm in length was provided to each of the left-foot and right-foot bindings 

[6] . The above fixed- side magnetic devices were inserted to each of these 
holes and were fixated to a snowboard [7] together with the above bindings 

[6] via the holes [4] provided to the magnetic devices. As the female 
screws for the snowboard [7] side, those of the general specifications 
provided for fixating the above bindings [6] were utilized without 
alteration. 

[0037] Moreover, in the same manner as in Working Example 1, the 
second yokes [3] were attached to the soles [5] , which are the bottom 
parts of shoes, ankle straps and toe straps were detached from the above 
bindings [6] , and shoe -removing levers were attached separately. 

[0038] The snowboard created in this manner was tested. In addition 
to the effects of Working Example 1, the use of binding positioning 
mechanisms further improved the operability. 
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[003 9] (Working Example 4) 

The toe-clipping parts of bindings [6] were kept, and fixed-side 
magnetic devices that were the same as those of Working Example 1 (shown 
in Fig. 2) were attached and fixated to them. Moreover, second yokes (3) 
that were the same as those of Working Example 1 (shown in Fig. 3) were 
attached in the same manner to the toe parts, which corresponded to shoes. 
Moreover, third yokes were also prepared in the same manner as in Working 
Example 1. All of the other parts were prepared in the same manner as 
in Working Example 1 . 

[0040] The snowboard created in this manner was tested. As a result, 
in addition to the effects of Working Example 1, the sense of fitting 
of the bindings improved even more. 
[0041] [Effects of the Invention] 

As explained in detail earlier, the following effects were obtained 
by the present invention. In other words, it was possible to provide devices 
that made the fixation of the snowboard and the bindings safe and secure 
and that made it easy to attach and detach shoes to and from snowboards. 
These devices became released correctly in response to an excessive 
external force. The forces connecting the shoes and snowboard were 
sufficient also in the horizontal direction. Moreover, there was no leakage 
of unneeded magnetic flux from the present devices both during use and 
nonuse and therefore did not adsorb nontarget foreign matters. Moreover, 
since their structures are small, light-weight, and simple, the devices 
could be made at a high productivity rate and at a low cost. 

[0042] The following is an additional explanation related to the 
usage method. When the present invention is applied, a snowboarder riding 
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on a lift over a ski slope carries the combined body of a snowboard and 
bindings and can wear only shoes that are separate from the combined body. 
When getting off of a ski lift, the above first yokes containing the 
permanent magnets and the above second yokes of the shoes are magnetically 
adsorbed to each other while the shoes are pressed against the bindings. 
This way, the transition to snowboarding can be made swiftly. 

[0043] At this time, the flexibility of the adsorbing positions 
between the first yokes and second yokes are appropriately controlled 
in a mutual manner. In other words, since the external dimensions of the 
second yokes are equal to or slightly larger than the openings of the 
first yokes, the magnetic devices of the present invention even have the 
above shoe positioning function or a position correcting function. 

[0044] Moreover, since it is not necessary to fixate the bindings 
and shoes mechanically (It is permissible to utilize auxiliary mechanical 
fixation.), the snowboard can be attached by one-touch operation. 

[0 045] When the snowboarder is wearing the above shoes but not using 
the snowboard, in other words, when the snowboarder is walking or resting 
with the snowboard off, the third yokes are attached to the first yokes 
and permanent magnets so that iron scraps, etc. will not be drawn to them. 
Therefore, there is no risk of iron scraps, etc. being adsorbed since 
the second yokes attached to the shoes do not have permanent magnets. 

[0046] Since the first yokes increase the adsorptive power of the 
permanent magnets, reductions in size and weight can be achieved on the 
binding side as a result. Moreover, the shoes, which have the second yokes 
but not the permanent magnets, become lighter in weight. 
[Brief Explanation of the Drawings] 
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[Figure 1] A model cross-sectional drawing of an essential part of 
the present invention. 

[Figure 2] A perspective drawing of an essential part of one working 
example of the present invention. 

[Figure 3] A perspective drawing of another essential part of one 
working example of the present invention. 

[Figure 4] A perspective drawing of an essential part of another 
working example of the present invention. 

[Figure 5] A perspective drawing of another essential part of another 
working example of the present invention. 
[Explanation of the Reference Numerals] 
[1] = permanent magnet 
[2] = first yoke 
[3] = second yoke 
[5] = sole 
[6] = binding 
[7] = snowboard 
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